Lothar Collatz had proposed in 1937 a conjecture in number theory called Collatz conjecture. Till today there is no evidence of proving or disproving the conjecture. In this paper, we propose an algorithmic approach for verification of the Collatz conjecture based on bit representation of integers. The scheme neither encounters any cycles in the so called Collatz sequence and nor the sequence grows indefinitely. Experimental results show that the Collatz sequence starting at the given integer , oscillates for finite number of times, never exceeds 1.7 times (scaling factor) size of the starting integer and finally reaches the value 1. The experimental results show strong evidence that conjecture is correct and paves a way for theoretical proof.
In 1937 Lothar Collatz proposed a conjecture which states that given any positive integer x, the function f(x) defined as x/2 if x is even and 3x+1if x is odd generates a finite sequence called the Collatz sequence which eventually reaches the value. Then after it loops between the values 1  4 2 1, called a trivial cycle. In other words, the conjectures say that the Collatz sequence does not contain nontrivial cycles and also does not grow indefinitely. In the past and present many authors [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] try to establish the validity of the conjecture in affirmatively but till today there is no theoretical proof for the same and there is no counter example to disprove the conjecture as well.
In this paper, we propose an algorithmic approach based on binary representation of integers for verification of the Collatz conjecture. The scheme encounters no cycles in the so called Collatz sequence and observes that the Collatz sequence does not grows indefinitely. An experiment results show that the Collatz sequence starting at any given positive integer , oscillates for finite number of times, no element in the sequence ever exceeds 1.7 times (the scaling factor) size of the starting integer and finally reaches the value 1. In other words, for any given positive integer, the elements of Collatz sequence could grow to a size less than 1.7 times the size of the starting number and in finite number of steps, called the stopping time, the sequences eventually reaches the value 1. These results show strong evidence that conjecture is correct and paves a way for a possibility of theoretical proof.
Verification Scheme: The given positive integer is converted into binary form. Usually, the left most bit represents the most significant bit and the right most bit is the least significant bit. But for our scheme the binary representation is reversed and taken as the input for the verification algorithm. The binary representation of 2x is just ONE place right shift (note that we have reversed the form) of the binary form of x. The expression 3x + 1 are written x + 2x +1, all taken in binary form with the usual binary addition operations. For an even integer x, x/2 is just ONE place left shift of the binary expression of x.
Algorithm:
Step1: Without loss of generality, we may assume that x is an odd integer otherwise keep dividing the integer successively by 2 until we get an odd integer.
Step2: Convert the given integer x into binary form and reverse the binary representation.
Step3: Represent the expression 3x + 1 as binary multiplication and addition.
Step4: Do the division of an even integer by 2 by shifting the resulting binary representation by one place to the right.
Step5: Repeat steps3 and 4, appropriately, until step4 results in the value 1.
Experimental Results:
In this section we present experimental results on verification of Collatz conjecture. The algorithm is implemented using C Programming in a DELL system with Intel®Pentium®3558U @1.70 GHz processor with 4GB RAM. The graphs are drawn using R.
Convert Binary Form:
We have taken RSA-100: 15226050279225333605356183781326374297180681149613 80688657908494580122963258952897654000350692006139 and converted into binary form. The decimal form contains 100 Decimal digits and its converted binary form has 330 .The binary list is reversed (as per our design, leftmost bit should be the least significant bit) and given as an input for step3 of the algorithm. The experiment result gave 1566 right shifts (even number & division by 2) and 780 loop iterations (odd integer & 3x+1) before the Collatz sequence Below, we present experimental results for integers in binary form with all bits equal to 1. These represent the largest possible integer in the binary form with that size. Numbers of zeros represent division by 2 and loop iteration represent occurrence of an odd integer before the Collatz sequence reaches value 1. Here , we have considered integers with bits size from 5 bits to 100 bits and the maximum size of any element of any element in the Collatz sequence before it reaches value 1.The graph is drawn by applying Linear regression model in R. We got R-squared value is 1 which means that model is totally perfect. We also performed the experiments for integers with binary representation from represented 100 to 3000 bits size. Here , we have considered integers with bits size from 100bits to 3000 bits and the maximum size of any element of any element in the Collatz sequence before it reaches value 1.The graph is drawn by applying Linear regression model in R. We got R-squared value is 1 which means that model is totally perfect. It is statistical measures for goodness-of-fit. The table below shows the experimental results on verification of Collatz Conjecture where in we have introduced some zeros in the binary form. The second column denotes number zeros in the binary form of the given integer size, x/2 and 3x+1. Fourth column denotes the number times division by 2 happens and fifth column denotes the number times the odd integer is encountered during the Collatz sequence generation before it reaches value 1.The third column denotes the maximum size of any element of the Collatz sequence. 
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